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If the applicant wishes to postpone entry Into the national phase until 30 months (or later in some Offices) from the priority 
date, a demand for international preliminary examination must be filed with the competent International Preliminary 
Examining Authority before the expiration of 19 months from the priority date. 

It is the applicant's sole responsibility to monitor the 19-month time limit. 

Note that only an applicant who is a national or resident of a PCT Contracting State which is bound by Chapter 11 has the 
right to file a demand for international preliminary examination. 



REMINDER REGARDING ENTRY INTO THE NATIONAL PHASE (Article 22 or 39(1)) 

If the applicant wishes to proceed with the international application in the national phase, he must, within 20 months 
or 30 months, or later in some Offices, perform the acts referred to therein before each designated or elected Office. 

For further important information on the time limits and acts to be performed for entering the national phase, see the 
Annex to Form PCT/IB/301 (Notification of Receipt of Record Copy) and Volume II of the PCT Applicant's Guide. 
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I Claim: 



1. 



An improved filler comprising a filler having crumb rubber panicles as a 




filter media. 



size. 

25 

size. 

30 



2. The filler of claim 1, wherein said filter is a downflow granular filter. 

3. The filler of claim 1, wherein said crumb rubber panicles are 10-16 mesh 

4. The filter of claim I, wherein said crumb rubber panicles are -10 mesh 

5. The filler of claim 1, wherein said filler is a pilot filler. 

6. The filter of claim 1, wherein said filter further includes a second filter 
below said crumb rubber panicles in said filter to act as a dual media filter. 

7. The filter of claim 6, wherein said second filter media is sand. 

8. The filler of claim 7, wherein said filter is a downflow granular filter. 

9. The filler of claim 7, wherein said crumb rubber panicles are 10-16 mesh 

10. The filler of claim 7, wherein said crumb rubber panicles are -10 mesh 

11. The filler of claim 6, wherein said second filter media is anthracite. 

12. The filler of claim 11, wherein said filter is a downflow granular filter. 

13. The filter of claim 11, wherein said crumb rubber panicles are 10-16 



size. 



-7. 
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14. The filter of claim 11, wherein said crumb rubber particles are -10 mesh ^ 

size. 

5 15. A method of filtering a liquid comprising passing the liquid through a 

filter having crumb rubber particles as a filler media. 

16. The method of claim 15, wherein the crumb rubber particles are 10-16 
mesh size. 

10 

17. The method of claim 15, wherein the crumb rubber panicles are -10 mesh 

size. 

18. The method of claim 15, wherein the filter further includes a second filter 
15 media below said crumb rubber particles in the filter to act as a dual media filter. 

19. The method of claim 18, wherein said second filter media is anthracite. 

20. The filter of claim 1 8, wherein said filter is a downflow granular filter. 
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the international preliminary examination report and its annexes, if any, established on the international 

A copy of the report and its annexes, if any, is being transmitted to the International Bureau for 
communication to all the elected Offices. 

Where required by any of the elected Offices, the International Bureau will prepare an English tramslation of 
the report (but not of any annexes) and will transmit such translation to those Offices. 

REMINDER 

The applicant must enter the national phase before each elected Office by performing certain acts (filing 
translations and paying national fees) within 30 months from the priority date (or later in some Offic;es)( Article 
39(l))(see also the reminder sent by the International Bureau with Form PCT IB 301). 

Where a translation of the international application must be fiimished to iin elected Office, that translation 
must contain a translation of any annexes to the international preliminary examination report It is the 
applicant's responsibility to prepare and furnish such tianslation directly to each elected Office concerned. 

For fmther details on the applicable time limits and requirements of the elected Offices, see Volume EI of the 
PCT Applicant's Guide. 
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(see Rule 70.16 and Section 607 of the Administrative Instructions under the POT). 
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j"^ the description: 



pages 
pages 
pages 



(See Attached) 



, as originally filed 

filed with the demand 



, filed with the letter of 



I x| claims: 

pages (See Attached) 

pages 

pages 

pages 



, as originally filed 

. , as amended (together with any statement) under Article 1 9 
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, filed with the letter of 



I x| drawings: 

pages (See Anached) 

pages 

pages 
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, filed with the demand 



I x| the sequence listing part of the description: 

pages (See Attached) 

pages 

pages 



, filed with the letter of . 



, as originally filed 

, filed with the demand 



filed with the letter of 



2. With regard to the language, all the elements marked above were available or furbished to this Authority in the language in which 
the international application was filed, unless otherwise indicated under this item. 

liiese elements were available or furnished to this Authority in the following language which is: 

I I the language of a translation furnished for the purposes of international search (under Rule 23.1(b)). 
I I the language of publication of the international application (under Rule 48.3(b)). 

I ] the language of the translation furnished for the purposes of international preliminary examination (under Rules 55.2 and/ 

or 55.3). 

3. With regard to any nucleotide and/or amino acid sequence disclosed in the international application, the international 
preliminary examination was carried out on the basis of the sequence listing: 

□ contained in the international application in printed form. 

I I filed together with the international application in computer readable form. 

I I furnished subsequently to this Authority in written form. 

I I furnished subsequently to this Authority in computer readable form. 

□ The statement that the subsequently furnished written sequence listing does not go beyond the disclosure in the 
international application as filed has been furnished. 

I I The statement that the information recorded in computer readable form is identical to the writen sequence listing has 
' — * been furnished. 

^ I x| The amendments have resulted in the cancellation of: 

CH] the description, pages NONE 

the claims, Nos. NONE 

fx] the drawings, sheets/fig NONE 



5- I [ This report has been drawn as if (some oO the amendments had not been made, since they have been considered to go 

beyond the disclosure as filed, as indicated in the Supplemental Box (Rule 70.2(c)).** 
* Replacemeni sheets which have been furnished to the receiving Office in response to an invitation under Article 14 are referred to 
in this report as "originally filed" and are not annexed to this report since they do not contain amendments (Rules 70.16 
and 70.17). 

**Any replacement sheet containing such amendments must be referred to under item 1 and annexed to this report. 
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anthracite filters in several ways. The crumb rubber media is compressible which allows 
the porosity between rubber panicles to decrease through the filter bed. The cnimb 
rubber media compresses as headloss increases, allowing for better effluent quality late 
in the run. The crumb rubber media allows greater depth filtration. The crumb rubber 
5 media can be used at high filter rates, greater than 20 gpm/ft". The crumb rubber media 
performs similarly to other traditional filter media in respect to turbidity and total 
suspended solids removal. The crumb rubber media properties are closely tied to media 
size and shape, with smaller media providing better effluent qualities and larger media 
allowing longer filter runs at higher flow rates. 

10 

In comparison to sand or anthracite, the crumb rubber is not a rigid material, 
instead it can easily be bent or compressed. The compressible of the crumb rubber media 
reduces the problem associated with conventional media dramatically by creating the 
inverse of this porosity gradient. The amount of compression increases with pressure, 

15 therefore compression increases and porosity decreases from the top to the bottom of the 
filter bed, as shown in Fig. 2. This allows the larger solids to be removed in the top layer 
of the filter and the smaller solids removed in the bottom layer. Therefore, crumb rubber 
media allows greater depth filtration, lower head loss, and longer filter runs. Another 
advantage crumb rubber has over conventional media is that its surface is not smooth. 

20 Crumb rubber is rough with some small hairs protruding from its sides. In contrast, 
anthracite has very smooth sides. The roughness gives crumb rubber more surface area 
to capture solid particles, allowing each particle to intercept more solids. 

Two pilot filters were constructed to compare the crumb rubber media to the 
25 conventionally used media. Each filter column measured ten feet in height and four 
inches in diameter. The conventional media used was a dual media of sand and 
anthracite. Each filter contained 12 inches of support media and 36 inches of filter 
media, measured on a dry basis. A constant head was kept above the top of the filter bed 
by use of an overflow 9 feet above the top of the support media, leaving 6 feet above the 
30 initial 3 feet of media height. Sutic head was measured every six inches through the 
filter bed and flow was controlled by a globe valve and a rotameter on the filter outlet. 

The dual media depth was 24 inches of anthracite over 12 inches of sand, which 
was chosen to simulate conditions at wastewater treatment plants. The depth of the 
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